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Extended Abstract

Background: Identifying and studying the plant species of a region, as a fundamental aspect of
ecology, yield insights into biodiversity and the reactions of biological communities to prevailing
environmental conditions while also providing a thorough understanding of the evolutionary
history of plants and the ecological potential of that area. The Darabkla forest in the southeast of
Sari City is one of the forests in the lower parts of the Hyrcanian forest zone. Despite the very
high importance of studying the flora of plants, there has not been a detailed and focused study
related to the flora, biological form, and geographical distribution of plants in this region and this
altitude range of the Hyrcanian forest until now. Therefore, this research aimed to identify and
introduce the plant species of the region, especially the floor covering this forest, for optimal
management and protection of this natural ecosystem. Moreover, providing information on flora,
biological form, and geographical distribution of plants can be a basis for conducting other
studies, including plant sociology in the region.

Methods: The present study was conducted in the Darabkola educational and research forest (area
2612 hectares) located in watershed 74 of the Natural Resources Organization of Mazandaran
Province. This area is located in the southeast of Sari City. To identify and introduce the flora of
the region, plant species were collected from the entire study area using the Braun-Blanquet
method and 400 square meter sample plots with 400-meter grid dimensions, as well as the field
survey method, from the beginning of October 2018 to the end of September 2019. The samples
were identified with the Flora Iranica, and the biological forms of plants were determined based
on the Raunkiaer classification.

Results: In total, 141 plant species belonging to 122 genera and 60 plant genera were identified
in the floristic study of the educational and research forest of the faculty of Natural Resources,
Sari, Darabkola. The Asteraceae family with 13 plant species, the Poaceae family with 12 plant
species, and Lamiaceae, and Rosaceae and Fabaceae families with 9, 8, and 7 plant species,
respectively, were introduced as the richest plant families in the Darabkla forest. In total, they
include 35% (50 plant species) of all species. The genera Carex with 4 species and Hypericum
with 3 species were the most diverse plant genera regarding the number of species in the Darabkla
forest. The study of the biological forms of the species in the region using the Raunkiaer method
showed that cryptophytes (28% with 40 species), phanerophytes (26% with 36 species), trophytes
(23% with 32 species), and hemi-cryptophytes (21% with 30 species) were respectively the main
biological forms of the vegetation composition of the Darabkella forest. Chamaephytes were the
rarest biological form in the region (2% with 3 species). The results of the geographical
distribution of plant species in the region showed that most of the plant species belonged to the
PL region (48 species) and the ES region (34 species), which is more than 58% (n = 81) of the
species assigned to themselves. These were followed by the species of ES/IT/M (16 species,
11%), ES/IT (15 species, 11%), COS (15 species, 10%), and vegetation ES/M (11 species, 8%) .
The vegetative regions of IT and IT/M, each with one species, showed the lowest presence in the
region.

Conclusion: As a habitat rich in biodiversity, the Darabkola educational and research forest
provides a valuable opportunity for ecological research. The floristic study in this research
showed the identification of 140 plant species belonging to 121 genera and 59 families, which
shows the high diversity of this region. In particular, Asteraceae, Poaceae, and Lamiaceae were
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recognized as the richest plant families, which indicates the high compatibility of these species to
the environmental conditions of the region. Morphological analysis shows that cryptophytes and
phanerophytes, as the two dominant groups, play an important role in adapting to the ecological
conditions of the Darabkla forest. These findings can be a sign of the stability of this ecosystem
against environmental changes. The geographical distribution of plants also showed that more
than half of the species belong to multi-zones and the European-Siberian vegetation zone. This
geographical distribution can help better understand ecological patterns and ecological
interactions in these forests. Considering the ecological and scientific value of the Darabkla forest,
it is necessary to protect this habitat. The implementation of conservation programs to prevent
forest destruction, reduce grazing pressure by livestock, and protect biodiversity should be
considered the main priorities. These measures not only help preserve forest ecosystems but also
provide an opportunity for future research in the field of ecology, forest management, and climate
change. In general, floristic identification and analysis is an efficient tool for understanding the
status and biodiversity of forests and can be the basis for deeper research in various fields related
to ecology and natural resource management.
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Table 1. The checklist of identified plant species in Darabkola forests. Life forms: Phanerophyte (Ph), Chamaephyte

(Cha), Hemicryptophyte (Hem), Crypto

yte (Cry), Therophyte (Th). Chorotypes:

Euro-Sibirian (ES), Irano-

Turanian (IT), Mediterranean (M), Pluriregional (PL), Cosmopolitan (COS). DD: Data Deficient, LC: Least
Concorn, EN: Endangered, VU: Vulnerable

PSS 5 0p5 ol N ST ddlalo Sblis o,
Taxon Life form Chorotype

Adoxacea
Sambucus ebulus L. Cry ES, IT,M LC
Amaranthaceae
Chenopodium album L. Th COS Not Evaluated
Amaryllidaceae
Allium paradoxum (M.Bieb.) G.Don* Cry ES Not Evaluated
Apiaceae
Eryngium caucasicum Trautv. Hem ES, IT Not Evaluated
Pimpinella affinis Ledeb. Hem ES, IT Not Evaluated
Sanicula europaea L. Hem Pl Not Evaluated
Aquifoliaceae
Ilex spinigera (Loes.) Loes. Ph ES LC
Araceae
Arum maculatum L.* Cry ES Not Evaluated
Araliaceae
Hedera pastuchovii Woronow Ph ES Not Evaluated
Asparagaceae
Ruscus hyrcanus Woronow Ch ES Not Evaluated
Danae racemosa (L.) Moench Ph ES Not Evaluated
Aspleniaceae
Asplenium adiantum-nigrum L. Cry PL LC
Asplenium trichomanes L. Cry PL LC
Asplenium scolopendrium L. Cry PL LC
Asteraceae
Artemisia annua L. Th ES, IT,M Not Evaluated
Bidens tripartita L. Th PL LC
Carduus arabicus Jacq. ex Murray Th ES, IT,M Not Evaluated
Carpesium abrotanoides L. Hem PL
Cirsium vulgare (Savi) Ten. Hem PL Not Evaluated
Conyza bonariensis (L.) Cronquist Th COS Not Evaluated
Conyza canadensis (L.) Cronquist Th COS Not Evaluated
Eclipta prostrata (L.) L. Th PL LC
Petasites hybridus (L.) G.Gaertn., B.Mey. & Scherb.* Cry PL LC
Senecio vernalis Waldst. & Kit. Th ES, IT VU
Sonchus asper (L.) Hill. Th Pl Not Evaluated
Sonchus oleraceus L. Th COs Not Evaluated
Xanthium strumarium L. Th PL Not Evaluated
Athyriaceae
Athyrium filix-femina (L.) Roth Cry PL LC
Betulaceae
Alnus subcordata C.A.Mey. Ph ES LC
Carpinus betulus L. Ph ES LC
Brassicaceae
Cardamine tenera J.G.Gmel. ex C.A.Mey. Hem ES Not Evaluated
Cardamine impatiens L. Th ES, IT Not Evaluated
Campanulaceae
Campanula rapunculoides L. Hem ES Not Evaluated
Cannabaceae
Celltis australis L. Ph ES, IT,M LC
Caryophyllaceae
Cerastium glomeratum Thuill. Th COS Not Evaluated
Stellaria media (L.) Vill. Th COS LC
Convolvulaceae
Calystegia sepium (L.) R.Br. Cry PL LC
Convolvulus arvensis L. Th COos Not Evaluated
Cornaceae
Cornus sanguinalis subsp australis C.A.Mey. Ph ES, IT
Cyperaceae
Carex divulsa Stokes Cry PL LC
Carex riparia Curtis Cry ES, M LC
Carex remota L. Cry ES, M LC
Carex sylvatica Huds. Cry ES, M LC
Dennstaedtiaceae
Pteridium aquilinum (L.) Kuhn Cry COS LC
Dioscoreaceae
Tamus communis L. Cry ES, IT,M LC
Dryopteridaceae
Polystichum aculeatum (L.) Roth Cry PL LC
Dryopteris affinis (Lowe) Fraser-Jenk. Cry ES DD
Ebenaceae
Diospyros lotus L. Ph Pl LC
Equisetaceae
Equisetum telmateia Ehrh. Cry PL LC
Euphorbiaceae
Acalypha australis L. Th PL LC
Euphorbia amygdaloides L. Cry ES,M Not Evaluated
Fabaceae
Albizia julibrissin Durazz. Ph PL VU
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Coronilla varia L. Hem ES, IT,M LC
Gleditsia caspica Desf. Ph ES EN
Medicago lupulina L. Hem PL LC
Trifolium campestre Schreb. Th ES, IT,M Not Evaluated
Vicia crocea (Desf.) B.Fedtsch. Hem ES Not Evaluated
Vicia hirsuta (L.) Gray Th COS Not Evaluated
Fagaceae

Fagus orientalis Lipsky Ph ES,M LC
Quercus castaneifolia C.A.Mey. Ph ES vu
Geraniaceae

Geranium molle L. Th PL Not Evaluated
Geranium robertianum L. Hem PL Not Evaluated
Hamamelidaceae

Parrotia persica (DC.) C.A.Mey. Ph ES NT
Hypericaceae

Hypericum androsaemum L. Cha ES,IT,M Not Evaluated
Hypericum hirsutum L. Hem ES,M Not Evaluated
Hypericum perforatum L. Hem Not Evaluated
Iridaceae

Crocus caspius Fisch. & C.A.Mey. ex Hohen.* Cry ES Not Evaluated
Iris pseudacorus L. Cry ES,M LC
Juglandaceae

Pterocarya fraxinifolia (Poir.) K.Koch Ph ES VU
Juglans regia L. Ph ES,IT LC
Lamiaceae

Lamium album L. Cry ES, M LC
Clinopodium vulgare L. Hem ES, IT Not Evaluated
Clinopodium umbrosum (M.Bieb.) K.Koch Hem PL Not Evaluated
Mentha longifolia (L.) Huds. Hem PL LC
Prunella vulgaris L. Cry PL LC
Salvia glutinosa L. Hem ES Not Evaluated
Scutellaria tournefortii Benth. Cry ES Not Evaluated
Stachys sp Hem - -
Teucrium hyrcanicum Steud. Cry ES Not Evaluated
Lythraceae

Lythrum salicaria L. Hem PL LC
Punica granatum L. Ph PL LC
Malvaceae

Malva neglecta Wallr. Th PL LC

Tilia rubra Ph ES No Evaluated
Moraceae

Ficus carica L. Ph IT,M LC
Morus alba L. Ph IT LC
Oleaceae

Fraxinus excelsior L. Ph ES,IT NT
Jasminum officinale L. Ph PL No Evaluated
Onagraceae

Circaea lutetiana L. Cry PL No Evaluated
Orchidaceae

Cephalanthera caucasica Kraenzl. Cry ES No Evaluated
Epipactis helleborine (L.) Crantz Cry PL No Evaluated
Orobanchaceae

Orobanche cernua Loefl. Th PL No Evaluated
Oxalidaceae

Oxalis corniculata L. Th COos No Evaluated
Papaveraceae

Chelidonium majus L. Hem PL LC
Phytolaccaceae

Phytolacca americana L. Hem PL No Evaluated
Plantaginaceae

Plantago major L. Hem COS LC
Poaceae

Aegilops tauschii Coss. Th ES, IT LC
Alopecurus myosuroides Huds. Th ES,IT,M No Evaluated
Brachypodium sylvaticum (Huds.) P. Beauv. He PL No Evaluated
Bromus japonicus Houtt. Th PL DD
Digitaria sanguinalis (L.) Scop. Th PL No Evaluated
Festuca drymeja Mert. & W.D.J.Koch Cry ES No Evaluated
Hordeum glaucum Steud. Th PL No Evaluated
Lolium perenne L. Hem COS LC
Oplismenus undulatifolius (Ard.) Roem. & Schult. Hem ES,M No Evaluated
Microstegium vimineum (Trin.) A.Camus Hem PL No Evaluated
Poa annua L. Th COs LC

Poa nemoralis L. Cry PL No Evaluated
Setaria glauca (L.) P. Beauv. Th PL No Evaluated
Polygonaceae

Polygonum hydropiper L. Th ES,IT LC
Rumex sanguineus L. Hem ES No Evaluated
Polypodiaceae

Polypodium vulgare L. Cry PL LC
Primulaceae

Anagallis arvensis L. Th ES,IT No Evaluated
Cyclamen coum Mill.* Cry ES LC
Primula heterochroma Stapf® Hem ES, IT No Evaluated
Pteridaceae

Adiantum capillus-veneris L. Cry PL LC
Pteris cretica L. Cry PL No Evaluated
Rhamnaceae

Frangula alnus Mill. Ph ES, IT,M LC
Rosaceae

Crataegus microphylla C.Koch Ph ES,IT.M No Evaluated
Mespilus germanica L. Ph ES,IT,M LC
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Potentilla reptans L. Hem PL No Evaluated
Rubus hyrcanus Juz. Ph ES No Evaluated
Fragaria vesca L. Cry ES, IT LC
Prunus divaricata A.Sav. Ph ES,IT,M LC
Prunus avium (L.) L. Ph ES, IT LC
Geum urbanum L. Hem ES,IT,M LC
Rubiaceae
Galium odoratum (L.) Scop. Cry PL LC
Salicaceae
Populus caspica (Bornm.) Bornm. Ph ES EN
Salix aegyptiaca L. Ph ES No Evaluated
Sapindaceae
Acer velutinum Boiss. Ph ES LC
Acer cappadocicum Gled. Ph ES LC
Smilacaceae
Smilax excelsa L. Ph ES,M No Evaluated
Solanaceae
Atropa belladonna L. Cry ES No Evaluated
Solanum kieseritzkii C.A.Mey. Cha ES No Evaluated
Solanum nigrum L. Th COS No Evaluated
Ulmaceae
Zelkova carpinifolia (Pall.) C.Koch Ph ES vuU
Ulmus glabra Huds. Ph ES DD
Ulmus minor Mill. Ph ES,. M No Evaluated
Urticaceae
Urtica dioica L. Cry COS LC
Viscaceae
Viscum album L. Ph PL LC
Violaceae
Viola alba Besser® Cry ES, IT,M No Evaluated
Viola odorata L.* Cry ES,IT,M LC

o)l ey )98

Frequency (%)

SN QNN 0 O C

W

! N

Ml Uiz 50 i slawi bl (2L (slao s oy o =V JSUS
Figure 3. The richest families regarding the number of taxa in the Darabkola forest
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